The problem is to connect two Bézier curves. 
This is a Bézier curve. 


e=((at+b)t+c)t+d 
y=((et+fyt+fjt+h 


This is the first Bézier curve. x = x9 when t = 0. 


LQ = ((ao 0+ 69) 0 +c9)0 + do 
Solve for do. 
do = Xo 


Replace do. 
a (Cant + b9)t +9) t+ x 


L— Xo = dp t? + bo CP+et 


x= x3 whent=1. 
L3— og = ao 1? + bo +e 1 


Solve for cg. 
Co = —Gq — bp — BO + 23 


Replace co. 


Find the slope. 


d 
dt (x — fo = t (ao (t? 1) t bo (t 1) vo #3)) 
= ay(31? 1) + bo (24-1) 29 +25 
Define the slope. 
_ dx 
~ dt 


q=a (Bt? 1) +b) (2t 1) To + x3 


gq = qo when t = 0. Solve in graph space. 
v1 — &o 


(5) 


qo = 3(#1 — 20) 


do = 


Solve in equation space. 


qo = ao (3 * 0? — 1) +. bo (20-1) — ao +23 
go = —do — bp — ao + #3 


q = 43 when t = 1. Solve in graph space. 
v3 — v2 


eG) 
q3 = 3 (#3 — £2) 


Solve in equation space. 
q3 = ao (3 * 1? — 1) +.bo(2*1—1)—ap +23 


9g3 = 2 a9 +6) —%0 + &3 
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Add equation (1) and equation (2). 
go + 43 = 49 —2 49 +2 &3 
Solve for ao. 


ao = qo + 93 +2 (%0 — %3) 


Solve for bo. 
bo = —d9 — Go — Fo + #3 


bo = —(go + 93 + 2 ("0 — &3)) — Go — Ho + 43 


bo = 2 do q3 329+ 3 «3 


Find the rate of change of the slope. 


4 gq = ay (3t? — 1) +b) (2Qt—1)— 20 +23) 


dt 
d 
s =6 ao t+ 2 bo 
Define the rate of change of the slope. 
_ dy 
Pe dt 


p=b6at4+2 bo 


p=po whent=0. 
po=6 ao 042 bo 


po = 2 bo 


p= p3 whent=1. 
p3 =6 dp 142 bo 


p3 = 6 do + 2 bo 


p3 = 6 ao + po 


Solve for ao. 


_ P3— Po 
6 
This is the second Bezier curve. It has the same slope and the same rate of change of slope at the 
common point [x3, ys]. The other end is the point [a6, ye]. 


ao 


e—x3=t (ay (t? 1) t by (t 1) 34 26) 


q=au Be 1) +b, (2t 1) @3+ X6 


p=6a,t+2 b, 
gs = a1 (3 «0? — 1) +b, (2* 0-1) — 234 26 


q3 = —a, — 6) — 34 26 


ge = a, (3 * 1? — 1) +6) (21-1) — 234 26 
qo = 2 a, +b) — 434+ v6 

p3 = 6a, 04206 

p3 = 2 by 

po —~ 6a, 14206 
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pe = 6 a, +2 by 


The same equations for the first curve are: 


do = —Gq — bp — BO + 23 


q3 = 2 do + bop — &o + #3 
po = 2 bo 
p3 = 6 ado +2 bo 


Solve the eight equations. 
5 po + pe — 6 (#0 — 2434+ x6) 


“oe 24 
a, — Pot} Ps 6 (vo — 2a3 4+ 2x6) 
a 2A 
bo = 
b, — Pot Pe 6 (%o — 2a3 4 x6) 
i= 
8 
Po + Pe 6 (x 223 te) 
P3 
4 
_ po — po + 6 (ag — x0) 
q3 = 19 
_ Tpo — po +6 (5% — 6 #3 + a6) 
do = 
24 
_ _ Po — Tps — 6 (xp — 6 x3 + 5 x6) 
d6= 24 


